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I, Roland-Yves Mauvernay, a French 
citizen of 63 Riom, France, do hereby declare 
the invention for which I pray that a patent 
may be granted to me, and the method by 
which it is to be performed to be particularly 
described in and by the following state- 
ment : — 

The present invention is concerned with a 
novel class of piperazine derivatives and with 
a process for their preparation. 

I have mound that piperazine derivatives 
of the formula 
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30 



addition salts. The present invention also 
comprises pharmaceutical compositions com- 
prising one or more of the compounds accord- 
ing to the invention and an inert, physio- 
logically acceptable carrier. 

The present invention further comprises a 
process for the preparation of the novel 
piperazine derivatives, which comprises con- 
densing a substituted piperazine of the 
formula 



-P 2 ) n - 



-0 



o 

I 



in which R t is a phenyl, 4 - fluorophenyl, 
3,4,5 - trimethoxyphenyl, furyl, thienyl, 3- 
pyridyl or 4 - pyridyl group; R 2 is a phenyl, 
4 - chlorophenyl, 2 - fluorophenyl, 4 - fluoro- 
phenyl, a phenyl - alkoxyethyl group of the 
formula 

C G H - — CH — CHo — 
OR 

(in which R is an alkyl group containing 1 
to 4 carbon atoms, particularly methyl, ethyl 
or isobutyl), or a benzyl group; and n is 1, 
2 or 3, and their addition salts with physio- 
logically acceptable acids, have valuable anti- 
inflammatory and analgesic properties. 

According to the present invention, there- 
fore, there are provided, as new compounds, 
piperazine derivatives of the above formula 
and their physiologically acceptable acid 

[Price 4s. 6d.] 



in which R 2 has the above-stated meaning, 
with a 1,2,4- oxadiazole of the formula 



CI— (CH 2 ) n - 



R 
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;1 

in which Ri and n have the above-stated 
meanings. 

The 1,2,4 - oxadiazole starting materials 
for this process can be prepared by the 
process described by G Palazzo et al J. Med. 
Pkarm. Ckem., 4, No. 2, (1961). In the case 
in which n is 2, it is preferred to use a 
variant of the above-described process in 
which the starting material is not a 1,2,4- 
oxadiazole but the corresponding acrylyl- 
amidoxime of the formula. 
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CH 2 =CH— C — 0 
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in which has the above-stated meaning, 
this compound being reacted with the appro- 
priate substituted piperazine in an organic sol- 
5 vent 5 suitably toluene, at an elevated tem- 
perature. 

In order that the invention may be more 
fully understood, the following examples are 
given by way of illustration only : — 

10 Example 1 

1 - (2 - Phenyl - 2 - ethoxy) - ethyl - 4 - 
[3 - (3,4,5 - trimethoxyphenyl) - 1,2,4 - 
oxadiazole(5)] - methylpiperazine 
dihydrochloride. 
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23.4 g (0.1 Mole) of 1 - (2 - phenyl - 2 - 
ethoxy) - ethylpiperazine were heated for 2 
hours under reflux with 28.55 g (0.1 mole) 
of 3 - (3,4,5 - trimethoxyphenyl) - 5 - 

20 chloromethyl - 1,2,4 - oxadiazole (m.p. 91 — 
92°C) in the presence of 8.5 g of NaHC0 3 
and 150 ml of re-butanol. After cooling, the 
NaCl formed was filtered off and the butanol 
was evaporated in vacua. The residue was 

25 taken up in absolute ethanol, the solution was 
filtered and acidified with HC1 - saturated 
absolute ethanol. The dihydrochloride crystal- 
lised out. After two recrystallisations, the 
product was obtained as white crystals m.p. 

30 176°C. 



Example 2 
1 - Phenyl - 4 - \2 - [3 - (4 - fiuor-o - 
phenyl) - 1,2,4 - oxadiazole (5)] - ethyl} - 

piperazine. 




F 



a) First stage: preparation of acrylyl- 
4 - fluoro - phenyl - amidoxime. 

110 g of 4 - fluoro - phenyl - amidoxime, 
360 ml acetone and 60 g of anhydrous K 2 C0 3 
were introduced into a 3-necked flask having 
a mechanical agitator, a thermometer, a CaCl 2 
tube and a bromine funnel. The flask was 
placed in an ice bath and a solution of 70 g 
of acrylic acid chloride in 80 ml of acetone 
was introduced into it with agitation and while 
maintaining the temperature between 5° and 
10°C. Upon completion of the addition, the 
ice bath was removed and agitation was con- 
tinued at ambient temperature for from 3 to 
4 hours. Under these conditions there was 
partial precipitation of the product ^nd the 
precipitate was washed with cold water. The 
remainder of the product was recovered by 
evaporation of the acetone. The two por- 
tions were combined and then washed first 
with cold 5% aqueous Na 2 C0 3 solution, and 
then with water. Crystallisation in acetone 
gave the required intermediate product, m.p. 
99°— 100°C. 

b) Second stage: preparation of end 
product. 

10.4 g. (0.05 Mole) of acrylyl - 4 - fluoro- 
phenylamidoxime and 8.1 g of 1 - phenyl- 
piperazine were heated under reflux in the 
presence of 80 ml of toluene in a flask sur- 
mounted with a Dean-Stark decanter and an 
ascending condenser. Upon completion of 
the reaction as determined by the amount of 
water collected, which took about 5 to 6 
hours, the toluene was evaporated off leaving 
a residue which crystallised. After two re- 
crystallisations in ethanol, white needles of 
the end product were obtained, m.p. 10-1 °C 
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Example 3 
- (4 - Fluoro - phenyl) -4-^3- 
phenyl - 1,2,4 - oxadiazole (5)] 
propyl } - piperazine. 

-CH?- — CH2 • 



[3 
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22.25 g (0.1 Mole) of 3 - phenyl - 5 - (3 - 
chloro - propyl) - 1,2,4 oxadiazole and 18 g 
(0.1 mole) of 1 - (4 - fluoro - phenyl) - 
piperazine were heated under reflux for 10 
hours with agitation in the presence of 8.5 g 
of sodium bicarbonate and 151 ml of n- 
butanol. The NaCl formed was filtered off and 
after the solvent had been removed in vacuo, 
a thick oil was obtained which crystallised 
slowly. After two recrystallisations in meth- 
anol, white crystals of the desired product 
were obtained, m.p. 67°C. 



Example 4 
3 - (2 - Thienyl) - 5 - \ 3 - [4 - (4 - 
fluoro - phenyl) - piperazine] propyl J- - 
1,2,4 - oxadiazole dihydrochloride. 

A. Preparation of 3 - chloro ~ butyryl . 2 
thienyl amidoxime 



N~ 0 



/ 

c ;-(CH 2 ) 3 — ci 



NH 2 



0 



0.2 .Mole of 2 - thienyl - amidoxime in 200 
ml of acetone and 0.1 of anhydrous potas- 
sium carbonate were introduced into" a 3- 
nicked flask provided with a mechanical agita- 
tor, a thermometer, a CaQ 2 tube and a 
bromine funnel. The temperature was main- 
tained at around 5°C while 0.22 mole of 
7 - chlorobutyryl chloride in 50 ml of acetone 
was added drop by drop, Hie mixture was 
agitated at ambient temperature for 2 hours, 
the precipitate was filtered off, washed first 
with ether and then with NaHCO s - saturated 
water. The amidoxime product was recrystal- 
lised in acetone; m.p. 120°C. 

3 - Chloro - butyryl - 2 - furyl _ amid- 
oxime, m.p. 130°C. (dec); 3 - chloro - 
SSS? " 3 " Pyri^ 1 - amidoxime, m.p. 
125*0. (dec); and 3 - chloro - butyryl - 4- 
pyridyl - amidoxime, m.p. X30°C, were 
obtained similarly. 



Preparation of 3 - (2 - thienyl) - 5 - 
(3 - chloro - propyl) - 1,2,4 - oxadiazole. 
0.15 Mole of the amidoxime product pre- 
pared as described under heading A was 
heated under reflux in 100 ml of toluene in 
a flask provided with a Dean-Stark decanter 
and a reflux condenser. Upon completion of 
the reaction as determined by the quantity 
of water collected, the toluene was evapor- 
ated off and the residue was distilled in vacuo 
to give the desired 1,2,4 - oxadiazole. 



b.p. 2 = 144°C 



n D 22 °= 1.5670 



3 - Chlorobutyryl - 2 - furyl - amidoxime, 
3 - chlorobutyryl - 3 - pyridyl _ amidoxime, 
and 3 - chlorobutyryl - 4 - pyridyl - amid- 
oxime were cyclised similarly to obtain the 
corresponding 1,2,4 - oxadiazoles, which are 
non-distillable products and are used in the 
crude state for the condensation reaction with 
piperazines. 

C. Preparation of 3 - (2 - thienyl) - 5 - 
{ 3 - [4 - (4 - fluoro - phenyl - pipera- 
zine] _ propyl}* - 1,2,4 - oxadiazole di- 
hydrochloride. 
0.1 Mole of the oxadiazole prepared as 
described above under heading B, 0.1 mole 
of 4 - (4 - fluoro - phenyl) - piperazine, and 
0.11 mole of NaHCO a in 150 ml of n - 
butanol were heated under reflux for 10 
hours. The mixture was filtered and the sol- 
vent was removed in vacua. A residue was 
obtained which crystallised. The product, 
which was the free base, was recrystallised 
twice in methanol; m.p. 67°C. 



N % calculated 
N% found 



15.08 
15.00 



The dihydrochloride was prepared conven- 
tionally in absolute ethanol plus dry gaseous 
HQ. Recrystallisation is effected in ethanol, 
m.p.= 170°C. 



HQ calculated 
HQ found 



15.9 
18.85 



m All the compounds according to the inven- 
tion and presented in Table I can be pre- 
pared by processes similar to those described 
The dihydrochlorides can be prepared by the 
addition of HQ - saturated ethanol. 

Table 1 t>f the accompanying drawings 
gives the meanings of the substituents R l3 
K 2 and n for a number of compounds accord- 
ing to the invention which have been pre- 
pared and lists the melting points of these 
compounds in their free base and hydro- 
chloride forms. 

The toxicity, anti-inflammatory, analgesic 
activity and other properties of compounds 
according to the invention have been evalu- 
ated by conventional test procedures, namely 
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a) Acute toxicity. LD 50 per os in mice 
— BEHRENS and KARBER'S method 
(Arch. Exp. Path. Pharm., 177, 379, 1935); 
results expressed in mg/kg. 

b) Analgesia: m r*v 

1. Thermal stimulus: methods of EDDY 
and LEIMOACH (J. Pharm. Exp. Ther., 
107, 385, 1953) and of CHEN {Science, 113, 
631, 1951); results expressed in mg/kg (ED 

2. Chemical stimulus: methods of KOS- 
TER (Fed. Proc, 18, 412, 1959) and WIT- 
KIN (J. Pharm. Exp. Ther., 133, 400, 1961); 
results (ED 50) expressed in mg/kg. 

c) And - inflammatory activity. WIL- 
HELMT and DOMENJOZ's method (Are. 
Forsch., 1, 151, 1951). 

The results given are the planimetnc 
values obtained by using does equal to 10% 
of the LD 50. 

d) General effects: they were investigated 
for a 5 mg/kg intravenous dose in narcotised 
dogs : 

X= study of the cardiomoderation caused 
by excitation of the peripheral end of the 
pneumo-gastric nerve. 

A= study of the adrenalinic hypertension. 
NA = study of noradrenalinic hypertension. 

(values expressed as percentage reductions). 

e) Action on central nervous system: This 
was investigated by study of spontaneous 
motility using doses equal to 10% of the 
LD 50. 

The results are expressed as follows: 

■ + + + +75 to 100% reduction 
+ + +50 to 75% reduction 
+ +25 to 50% reduction 
+ 1 to 25% reduction 
0 inactive. 



40 All these results, evaluated for the 35 
compounds of Table I, are combined and 
shown in Table II of the accompanying 
drawings. 
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WHAT I CLAIM IS : — 

1. Piperazine derivatives of the formula 



a 



'n n I 



"1 



in which Ri is a phenyl, 4 - fluorophenyl, 
3,4,5 - trimethoxyphenyl, furyl, thienyl, 3 - 
pyridyl or 4 - pyridyl group; R 2 is a phenyl, 
4 - chlorophenyl, 2 - fluorophenyl, 4 - fluoro- 
phenyl, a phenyl - alkoxyethyl group of the 
formula 



C 6 H 5 — CH— CH 2 — 
OR 



(in which R is an alkyl group containing 
1 to 4 carbon atoms), or a benzyl group; and 
n is 1, 2 or 3, and their physiologically accept- 
able acid addition salts. 

2. The compounds of the formula specified 
in claim 1 herein specifically described. 

3. A pharmaceutical composition com- 
prising one or more compounds as claimed in 
claim 1 or 2 and an inert, physiologically 
acceptable carrier. 

4. A process for the preparation of pipera- 
zine derivatives of the formula specified in 
claim 1, which comprises condensing a sub- 
stituted piperazine of the formula 



55 



60 



65 



O 



in which R 2 has the meaning specified in 
claim 1, with a 1,2,4 - oxadiazole of the 70 
formula 



cl ( CH 2) n HI | 



in which R x and n have the meanings specified 
in claim 1. 

5. A modification of the process claimed 
in claim 4 for the preparation of compounds 
according to claim 1 in which n is 2, in 
which the substituted piperazine is reacted 
with an acrylyl-amidoxime of the formula 



75 



CH 2 =CH— C — 0 



Rl 



80 



in which R x has the meaning specified in 
claim 1, in the presence of an organic solvent 
at an elevated temperature. 
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6. A process for the preparation of pipera- 
zine derivatives of the formula specified in 
claim 1 substantially as herein described in 
any of Examples 1 to 4. 



A. A. THORNTON & CO., 
Chartered Patent Agents, 
Northumberland House, 
303/306 High Holborn, 
London, W.C.I. 
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